The leucocytes of an inflammatory exudate contain an enzyme which even after death of the cell is capable of digesting fibrin, coagulated serum, and other proteid substances. This digestion, as Ft. Mflller 1 has shown, occurs more rapidly in a weakly alkaline medium. It is doubtless such enzymes t h a t cause intracellular digestion of proteid material engulfed by phagocytic leucocytes.
In a preceding article 2 I have shown that cells carefully separated from the serum of an inflammatory exudate obtained by injecting aleuronat into the pleural cavity of a dog cause much more active digestion of coagulated serum in a two-tenths per cent. solution of sodium carbonate than in acetic acid diluted to the same strength. The cells of an exudate removed twentyfour hours after the injection of aleuronat are almost wholly polynuclear leucocytes with fine granulation. Since the serum of the exudate and of the blood exerts an anti-enzymotic action which in an alkaline medium inhibits the digestion of proteid, it is necessary to free the cells from serum in order to study the behavior of the ferments which they contain.
To determine the source of the ferments contained in the polynuclear leucocytes, attention has been directed to the bonemarrow. A suspension of cells obtained by finely dividing the bone-marrow of the dog and repeatedly washing by centrifugalization with normal salt solution (o.8 5 per cent.) has been allowed to act upon serum diluted with salt solution and heated in order to destroy its anti-enzymotic action. The amount of coagulable proteid transformed by digestion into non-coagulable form has been measured by the Kjeldahl method, the amount of nitrogen in the filtrate after coagulation by heat being determined before and after digestion for several days at 37 ° C. The details of the method employed have been described in the article previously mentioned. The nitrogen contained in the filtrate is represented by cubic centimeters of ~t~ N. sulphuric acid. The cells obtained from the bone-marrow have been suspended in nine times their volume of o.85 per cent. salt solution. In order to supply proreid material upon which ferments may act, serum of the blood or of a sterile cxudate obtained by injection of aleuronat into the pleura1 cavity of a dog has been used. This serum has been diluted with salt solution and heated for a half hour at from 75 ° to 85 ° C. Hedin and Rowland 3 have shown that the juice expressed from the spleen of the beef, horse, pig, and sheep undergoes much more active autolysis in an acid than in an alkaline medium. The expressed juice has normally an acid reaction; addition of acetic acid (0.25 per cent.) or hydrochloric acid (o.i per cent.) increases the activity of proteid digestion, while addition of sodium bicarbonate (0.3-0.37 per cent.) diminishes the amount of digestion, which is, however, still considerable. The same observers 4 subsequently studied the autolysis of other organs under the same conditions and found that the lymphatic glands, the kidneys, and the liver contain proteolytic enzymes which act most efficiently in an acid medium. Autolysis of juice expressed from voluntary muscle occurs in relatively slight degree and is not materially favored by either an acid or an alkaline reaction. The heart muscle contains an enzyme which resembles that of other organs and is more active in an acid medium. Hedin s has succeeded in separating almost completely two 3 Zeit. fi~r phys. Chem., 19Ol, xxxii, 34I
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enzymes contained in the spleen ; to that which acts in an alkaline medium he has given the name lieno-a-protease, while that which acts in an acid medium he has designated lieno-fl-protease. He has shown that these ferments not only digest the substance of the cells which contain them but are capable of breaking down other proteids such as fibrin, casein, and coagulated blood serum.
To compare the proteolytic ferments of the bone-marrow with those of other organs, tissues minced by scraping with a knife have been forced through a fine sieve and suspended in normal salt solution. The parenchymatous cells thus obtained have been washed several times by centrifugalization with many times their volume of salt solution to free them from the serum of the blood contained in the tissue. They have been finally suspended in nine times their volume of salt solution. In the following experiment suspensions of cells have been subjected to autolysis under toluol. When carefully separated from the serum, cells from the liver, kidney, and spleen undergo more active self-digestion in an acid than in an alkaline medium. To test the ability of these cells to cause digestion of proteid material not contained in their own protoplasm, coagulated serum has been added to the suspensions previously employed. Mixtures containing five cubic centimeters of the suspensions of cells and ten cubic centimeters of diluted and coagulated serum have been digested under toluol five days at 37 ° C. 
Enzymes in Bone-Marrow Resembling Those of Leucocytes
The results obtained accord with those of Hedin and Rowland, and show that the proteolytic enzymes of the liver, kidney, and spleen digest more actively in an acid than in an alkaline medium.
In this respect these enzymes differ from those contained in the bone-marrow.
To compare the activity of the enzymes of the bone-marrow with those of other organs, suspensions of cells prepared by the same method were mixed with diluted and coagulated serum. Almost complete digestion of the available proteid doubtless has been produced by autolysis of cells except when splenic cells have been digested in an alkaline medium.
It is evident that the proteolytic enzymes in both spleen and bone-marrow are capable of actively digesting the proteids of heated serum. The enzymes of the bone-marrow are much more active than those of the spleen, and even in an acid medium cause more digestion.
The following experiment in which bone-marrow is compared with lymphatic gland has given similar results. The foregoing experiments demonstrate that the bone-marrow contains proteolytic enzymes which are more active than those of the spleen, lymphatic glands, liver, and kidneys. Unlike the enzymes of these organs, those of the bone-marrow act more efficiently in an alkaline than in an acid medium, and in this respect resemble the proteolytic ferments contained in the leucocytes of an inflammatory exudate. Since the cells of such exudates, especially when obtained within twenty-four hours after the injection of an inflammatory irritant, are almost wholly polynuclear leucocytes with fine granulation, there can be little doubt that the enzymes which they contain are identical with those demonstrable in the bone-marrow. Since morphological studies have demonstrated that leucocytes of this type are formed in the bone-marrow, this organ may be regarded as the source of the enzyme which both contain.
